Introduction
============

COPD is a highly prevalent, chronic and progressive respiratory disease, associated with high health care resource consumption and costs.[@b1-ceor-10-501] One of the main components of total disease management costs is pharmacologic treatment, representinĝ40% of total costs in Spain.[@b1-ceor-10-501],[@b2-ceor-10-501]

Nowadays, both international and national guidelines for COPD management[@b3-ceor-10-501],[@b4-ceor-10-501] are based on evidence that usually comes from efficacy randomized controlled clinical trials. In these studies patients included are selected based on strict inclusion/exclusion criteria, which make it difficult to extrapolate the results to patients seen in everyday clinical practice. Therefore, studies conducted in routine clinical practice are important to guide clinicians and health care providers in their COPD-related decision-making processes.

The Salford Lung Study in COPD (SLS COPD), a 12-month open-label randomized clinical trial, compared the effectiveness and safety of initiating once-daily fluticasone furoate/vilanterol 92/22 mcg (FF/VI, GlaxoSmithKline, Brentford, London, UK) with continuing usual care (UC) in patients diagnosed with COPD followed in primary care in Salford and South Manchester (UK), taking regular maintenance therapy and with one or more (≥1) exacerbations in the last 3 years.[@b5-ceor-10-501]

Results from this study[@b5-ceor-10-501] showed that, compared to patients continuing on UC, initiating FF/VI statistically significantly reduced the annual rate of moderate/severe exacerbations by 8.4% (95% CI, 1.1--15.2; *P*=0.02) in the primary effectiveness analysis population (intent-to-treat \[ITT\] subset of patients having ≥1 moderate/severe exacerbation in the previous year; n=2,269). Results were also consistent across the ITT population. No statistically significant differences were found on the incidence of serious adverse events (SAEs) between treatment groups (29% FF/VI; 27% UC).

Decision-making processes also require studies addressing the economic consequences of COPD maintenance treatments. Therefore, the objective of the present analysis was to estimate the economic impact of substitution of UC by FF/VI on the Spanish health care budget, when applying the SLS COPD results to the Spanish population.

Materials and methods
=====================

A cost--consequence economic model was developed in Excel and populated with the SLS COPD results and Spanish data. A one-year time horizon was selected (according to SLS COPD maximum duration) and the perspective chosen was the Spanish National Healthcare System (NHS). The analysis was performed following recommendations of International and Spanish guidelines for economic evaluation.[@b6-ceor-10-501]--[@b8-ceor-10-501]

All assumptions made for the analysis were validated with a panel of three clinical and pharmacoeconomic experts, authors of this manuscript.

Study comparators
-----------------

Treatment comparators for the economic analysis were those included in the SLS COPD: FF/VI 92/22 mcg arm: the addition of a long-acting muscarinic antagonist (LAMA) treatment was allowed if the patient had been previously treated with two long-acting bronchodilators (both LAMA and long-acting beta-agonists \[LABA\]) and an inhaled glucocorticoids (ICS) prior to randomization.UC arm: included LABA and LAMA bronchodilators alone or in combination, ICS alone or in combination with a single long-acting bronchodilator, and ICS in combination with LAMA and LABA.

Results for the ITT population from the SLS COPD were used in the economic analysis and are detailed in the next sections.

Model structure
---------------

The model estimates the monetary consequences of substitution of UC by FF/VI on the Spanish health care budget when applying the SLS COPD results to the Spanish population. Results are obtained in terms of pharmacologic treatment costs and exacerbation management costs considering two alternative scenarios: Base scenario: represents the "current" usage of FF/VI 92/22 mcg and UC in Spain.Alternative scenario: represents a hypothetical situation assuming an increased usage of FF/VI 92/22 mcg with respect to the current scenario.Finally, the model estimates differences between both scenarios.

Model structure is shown in [Figure 1](#f1-ceor-10-501){ref-type="fig"}.

The reference year chosen for the analysis was 2016. For that year, the "current" usage of FF/VI 92/22 mcg in Spain was estimated to be 4% with respect to the rest of COPD maintenance treatments available in the market (UC =96%).[@b9-ceor-10-501] For the base-case analysis, the model assumes a usage of FF/VI 92/22 mcg of 10% (UC =90%) in the alternative scenario, to study the economic consequences of this increased usage. However, these values were modified in the deterministic sensitivity analyses specified in the next sections to assess potential impact on study results.

Model inputs
------------

### Population

The Spanish population was selected based on the inclusion criteria from the SLS COPD for the ITT population: diagnosed COPD patients ≥40 years old, treated with a maintenance treatment and with a history of exacerbations (≥1 moderate/severe exacerbation in the previous 3 years).

Considering these criteria, the number of Spanish patients to be included in the economic model was calculated based on published local epidemiologic data and from international studies whenever local data were not available. Population estimation and references used are detailed in [Figure 2](#f2-ceor-10-501){ref-type="fig"}.[@b10-ceor-10-501]--[@b13-ceor-10-501] No epidemiologic data were found for estimating patients having a history of ≥1 exacerbations in the previous 3 years. Therefore, the approach considered was estimating patients having a history of ≥1 exacerbations in the previous year.[@b11-ceor-10-501],[@b13-ceor-10-501]

Finally, some deterministic sensitivity analyses were carried out on the data used for the Spanish population calculations and are detailed in the corresponding section.

### Clinical inputs

Results from SLS COPD for the ITT population (n=2799) were 8.4% reduction in exacerbations with FF/VI 92/22 mcg vs UC (95% CI, 1.4--14.9; *P*=0.02). Annual number of moderate/severe exacerbation events per patient were considered in the analysis. For the ITT population, mean least squares annual rates of moderate/severe exacerbations after 1 year were included in the model: 1.50 (for FF/VI 92/22 mcg) and 1.64 (for UC).

The incidence of SAEs was excluded from the analysis, as results from SLS COPD showed that its frequency was similar between treatment groups (29% FF/VI 92/22 mcg; 27% UC).

### Cost inputs

#### Exacerbation management costs

Total cost per moderate/severe exacerbation event was estimated taking into account management costs per type of exacerbation and the distribution of each type of exacerbation per comparator arm, based on the SLS COPD results.[@b5-ceor-10-501] Costs per type of exacerbation (moderate or severe) were obtained from literature[@b14-ceor-10-501] and adjusted with inflation up to 2016 (in euros, €),[@b15-ceor-10-501] and are shown in [Table 1](#t1-ceor-10-501){ref-type="table"}.

Based on annual rates of moderate/severe exacerbations after 1 year, the model calculates annual total costs for moderate/severe exacerbations in both scenarios.

#### Pharmacologic costs

The model obtains annual pharmacologic treatment costs for each scenario. This is based on monthly treatment costs, calculated as acquisition cost per medication packs delivered at the retail pharmacies and expressed as Price to Public plus Value Added Tax (PTP + VAT). All prices per pack were obtained from the Spanish Ministry of Health, Equality and Social Policy published in December 2016.[@b16-ceor-10-501]

Triple therapy group (ICS in combination with two long-acting bronchodilators) was excluded from monthly cost calculations for both UC and FF/VI arms, as the proportion of patients using triple therapy in the SLS COPD was similar in both arms.[@b5-ceor-10-501]

This means that monthly cost for the FF/VI arm was established as price per pack from published PTP + VAT (see [Table 1](#t1-ceor-10-501){ref-type="table"}).

For the UC arm, monthly cost was established in three steps: Determination of therapeutic groups and relative market shares within UC in Spain: therapeutic groups were classified into two types, long-acting bronchodilator treatments (LAMA or LABA alone or in combination) and ICS containing treatments (ICS alone or in combination with a long-acting bronchodilator). Their relative market shares within UC were obtained from a Spanish market research study performed for the year 2016 with values of 61% and 39%, respectively.[@b13-ceor-10-501]Monthly cost estimation: all active ingredients, brands, and presentations available in the Spanish market for each therapeutic class were considered. Cost estimation was based on the following: PTP + VAT prices of all available presentations as of December 2016[@b16-ceor-10-501] are detailed in [Table 2](#t2-ceor-10-501){ref-type="table"}.The relative market share of each presentation within the therapeutic class in the Spanish market, according to retail data for 2016.[@b17-ceor-10-501]Overall UC monthly cost estimation: considering the calculations from steps 1 and 2, a weighted overall UC monthly cost was obtained using the following formula: $$\begin{array}{l}
{UC\ monthly\ cost} \\
{= \ (\% T1 \times \left\lbrack {\left( {P1 \times W1} \right)\  + \ \left( {P2 \times W2} \right)\  + \ \ldots\  + \ \left( {Pn \times Wn} \right\rbrack} \right)} \\
{\  + \ \left( {\% T2 \times \left\lbrack {\left( {P^{\prime}1 \times W^{\prime}1} \right)\  + \ \left( {P^{\prime}2 \times \ W^{\prime}2} \right)\  + \ \ldots\  + \ \left( {P^{\prime}n\  \times \ W^{\prime}n} \right)} \right\rbrack} \right)\ } \\
{+ \ (\% Tn\ \text{×}\left\lbrack \left( {P^{''}n \times \ W^{''}n} \right) \right\rbrack} \\
\end{array}$$where %*T*1 = relative weight of therapeutic class 1 within UC;*P*1 = price of presentation 1 from therapeutic class 1;*W*1 = relative weight of presentation 1 within therapeutic class 1;%*T*2 = relative weight of therapeutic class 2 within UC;*P*′1 = price of presentation 1 from therapeutic class 2;*W*′1 = relative weight of presentation 1 within therapeutic class 2.

In the base-case analysis, complete patient compliance with both treatment arms was assumed for pharmacologic cost calculations, meaning a proportion of days covered (PDC) with study medications of 100%.

Main assumptions, variables and inputs used for the base-case analysis in the economic model are summarized in [Table 1](#t1-ceor-10-501){ref-type="table"}.

Results reporting
-----------------

Results were expressed as cost differences of both scenarios (in euros \[€\] for 2016), obtained through the following formula: $$\begin{array}{l}
{cost - consequence = \ \left( {Pcosts\left( {BS} \right)\  + EMcost\left( {BS} \right)} \right)\  -} \\
{\ \left( {Pcosts\left( {AS} \right)\  + EMcosts\left( {AS} \right)} \right)\  = \ \Delta €} \\
\end{array}$$where PCosts = pharmacologic costs;EMcosts = exacerbation management costs;BS = base scenario;AS = alternative scenario.

Sensitivity analyses
--------------------

To minimize the impact of uncertainty, and to determine the robustness of the results obtained for the base-case analysis, some deterministic sensitivity analyses were performed through individually modifying several parameters of the economic model.

Parameters selected for these analyses were: Patient compliance to drug treatments: in an everyday clinical practice COPD patients are not thought to be completely compliant with their medication, moreover in the case of elderly polymedicated patients. As a consequence, PDC was modified to ascertain the impact of different treatment compliance rates (such as 80% and 60%) on the base-case analysis results.Percentage of moderate-to-very-severe COPD patients with a history of exacerbations: in the base-case analysis, target COPD population is obtained taking into account a history of ≥1 exacerbations in the previous year,[@b11-ceor-10-501],[@b13-ceor-10-501] as no epidemiologic data were found allowing estimation of patients having a history of ≥1 exacerbations in the previous 3 years as per the inclusion criteria in the SLS COPD. Results from the SLS COPD showed that the ITT population had a mean of 2.01 exacerbations in the year prior to the study, so the impact of considering a history of ≥2 exacerbations[@b11-ceor-10-501],[@b13-ceor-10-501] was analyzed.Percentage of COPD-diagnosed patients under pharmacologic treatment: this value was taken from the EPISCAN study,[@b11-ceor-10-501] an epidemiologic study performed in Spain in 2007. More recent epidemiologic studies in COPD in Spain are not available, although it is recognized that COPD management has evolved during the last 10 years. To address this issue, the percentage value from EPISCAN was modified with data from a more recent publication performed in newly COPD diagnosed patients,[@b12-ceor-10-501] in which the percentage of diagnosed COPD patients undergoing drug treatment is higher than the selected value for the base-case analysis (45.3% \[base case\] vs 78.8% \[alternative value\]).Usage of FF/VI 92/22 mcg in the alternative scenario: for the base-case analysis it was assumed that usage of FF/VI 92/22 mcg would increase from 4% to up to 10%. This 10% base value was increased to alternative values, such as 20% and 30%, to assess the impact of this parameter on base-case analysis results.

All deterministic sensitivity analyses performed and values modifications undertaken are detailed in [Table 3](#t3-ceor-10-501){ref-type="table"}.

Results
=======

Base-case analysis results
--------------------------

A total of 50,522 COPD Spanish patients were estimated and included in the model according to the specifications detailed in the Methods section ([Figure 1](#f1-ceor-10-501){ref-type="fig"}).

For the base-case analysis, substituting UC with FF/VI 92/22 mcg was associated with: Decreased drug treatment costs: accounting for €212,804.12 cost savings.Decreased exacerbation management costs: accounting for €140,818.86 cost savings.As a result, substitution of UC with FF/VI 92/22 mcg could lead to potential total annual cost savings of €353,622.98 for the Spanish NHS.

Base-case results and all deterministic analyses performed are presented in [Table 4](#t4-ceor-10-501){ref-type="table"}.

Deterministic sensitivity analyses results
------------------------------------------

Results ranged from €218,332.78 up to €1,532,366.23, being "usage of FF/VI 92/22 mcg according to alternative-scenario" and "percentage of COPD diagnosed patients under treatment" the study parameters with the highest impact on results. The impact of each parameter modification with respect to the base-case analysis results is shown in [Table 4](#t4-ceor-10-501){ref-type="table"}.

Results from these analyses contributed to mitigate uncertainty around model parameters and assumptions, also demonstrating the robustness of the base-case analysis results.

Discussion
==========

In Spain, COPD is a highly prevalent disease[@b11-ceor-10-501] being the fifth cause of death among men and the seventh among women.[@b18-ceor-10-501] It also generates high annual costs to the NHS, representing an important public health care problem and, consequently, being one of the NHS priorities.[@b19-ceor-10-501]

It is estimated that the total management costs of COPD patients in Spain represent almost 0.2% of gross domestic product,[@b19-ceor-10-501] so the availability and use of health care interventions that may contribute to reduce not only the clinical but also the economic burden of illness seems crucial.

The aim of the present analysis was to show that the health benefit in terms of exacerbation rate reduction with FF/VI compared to UC seen in the SLS COPD could be translated into economic benefits for the Spanish NHS. It has been shown that substituting the use of UC by FF/VI 92/22 mcg in Spanish COPD patients could lead to potential total annual savings of €353,623 to the NHS, in terms of reduced drug treatment costs and reduced exacerbation management costs. In this sense, an increase in FF/VI 92/22 mcg usage among COPD Spanish patients could contribute to reduce the total economic burden associated with the management of COPD in Spain.

One limitation of this analysis could be related to the extrapolation of SLS COPD results to the Spanish setting, mainly due to potential differences in baseline patient characteristics. However, when comparing results from the SLS COPD with two studies performed in Spain,[@b12-ceor-10-501],[@b20-ceor-10-501] baseline patient's characteristics could be considered similar and applicable, in terms of age, gender, body mass index, and COPD severity measured following GOLD classification.[@b3-ceor-10-501] These results indicate plausible and relevant similarities between the population included in the SLS COPD and the overall, Spanish COPD population.

Another limitation could be related to pharmacologic cost calculations for the UC group. Relative weights between therapeutic classes assumed for Spain could present some differences from those observed in the SLS COPD.[@b5-ceor-10-501] These differences could be related to when the studies were performed, as the SLS COPD was conducted between 2012 and 2015,[@b5-ceor-10-501] and treatments usage trends could have varied between that time period and 2016, the reference year for the present analysis.

The structure of the present economic model was designed to easily translate the health benefit in terms of exacerbation rate reduction showed by FF/VI treatment in the SLS COPD into economic benefits for the Spanish NHS. This model represents a static view of the disease in terms of costs and consequences, which is the main difference compared to other models based on disease progression,[@b21-ceor-10-501] which offers a dynamic perspective. Economic models are developed depending on the objective of the analysis that should be addressed; therefore, the current model structure chosen for the present analysis is considered the best approach as the intention was not to represent the natural course of the disease.

Finally, another limitation that should be mentioned could be related to the general uncertainty around the estimation of the total target Spanish patient population and the general assumptions made for model calculations, which is a common concern in economic evaluations because of the general lack of publicly available epidemiologic and cost data. The approach to mitigate as much as possible this uncertainty has been twofold: through performing various deterministic sensitivity analyses by individually modifying selected parameters and through the involvement of clinical and pharmacoeconomic experts for validation of all analysis assumptions.

Results from the SLS COPD[@b5-ceor-10-501] could have significant relevance for both clinicians and health care providers, as this represents the largest to date effectiveness study conducted in routine clinical practice, which may help to support their everyday decision-making processes. Additionally, the aim of the economic evaluation is to provide tools supporting informed health care decisions regarding medicines recommendations and health care resources distribution, being particularly relevant in the current economic context where resources are scarce.

At present, this is the first analysis in Spain estimating the economic impact of an increased usage of FF/VI 92/22 mcg, based on the results of an effectiveness study (SLS COPD).[@b5-ceor-10-501] A previous study performed in Spain assessed the economic consequences of exacerbation reduction in COPD, showing relevant avoided costs to the NHS with FF/VI 92/22 mcg compared with VI alone in 1 year (€1,869,430 \[€37,669\]).[@b22-ceor-10-501] Despite the intrinsic differences between both studies, it could be considered that results from the present study are in line with this previous research, showing the economic benefits that the use of FF/VI 92/22 mcg for COPD management could offer to the Spanish NHS. Additionally, the present cost--consequence analysis has also been performed in the UK, showing the economic benefits of FF/VI 92/22 mcg compared with UC for a hypothetical population of 1,000 COPD patients,[@b23-ceor-10-501] showing the consistency with the results obtained in the present analysis.

Despite the above-mentioned limitations, and in addition to demonstrating clinical effectiveness, studies addressing the economic consequences of COPD treatments are needed to support informed health care decision-making processes. In this sense, results from this study may be useful for evaluators and decision-makers when considering selection of COPD maintenance treatments in Spain.

Conclusion
==========

Results from the present study showed that an increased usage of FF/VI 92/22 mcg treatment in COPD patients in an everyday clinical setting could result in potential cost savings to the Spanish NHS, reducing the associated burden of the disease. In this sense, these results could be considered useful to inform decision-making processes about COPD maintenance treatments selection in Spain.

Special thanks to Carl Llor from Via Roma Health Centre, Barcelona (Spain), for his contributions to the present analysis and to this manuscript. Additionally, special thanks to Isabel Pérez-Escolano from Departamento de Evaluación de Medicamentos in GlaxoSmithKline Spain, for her contributions to this manuscript. This analysis has been performed by GlaxoSmithKline (code HO-16--17343).

**Author contributions**

All authors made substantial contributions to this study:

Laura Amanda Vallejo-Aparicio: conception and design, data acquisition, analysis, and interpretation. Germán Peces-Barba: conception and design, and data analysis and interpretation. Alicia Gil: conception and design, and data analysis and interpretation. Alicia Huerta Hernandez: conception and design, and data acquisition, analysis, and interpretation. All authors have critically revised this manuscript for important intellectual content. All authors have approved the final version of the manuscript to be published. All authors agree to being accountable for all aspects of the work in ensuring that questions related to the accuracy or integrity of the work are appropriately investigated and resolved.

**Disclosure**

Laura Amanda Vallejo-Aparicio is an employee of GlaxoSmithKline. Germán Peces-Barba received fees for his involvement on the present study, not receiving payment for writing the manuscript. He additionally declares not having other conflicts of interest. Alicia Gil received fees for her involvement on the present study, not receiving payment for writing the manuscript. Alicia Huerta Hernandez is an employee of and holds stocks in GlaxoSmithKline. The authors report no other conflicts of interest in this work.

![**Economic** model structure.\
**Abbreviation:** FF/VI, fluticasone furoate/vilanterol.](ceor-10-501Fig1){#f1-ceor-10-501}

![Spanish COPD target population estimation.](ceor-10-501Fig2){#f2-ceor-10-501}

###### 

Model inputs for base-case analysis

  Variables                                                                   UC group                                            FF/VI 92/22 mcg group
  --------------------------------------------------------------------------- --------------------------------------------------- ---------------------------------------------------
  Mean annual rate of moderate/severe exacerbations[@b5-ceor-10-501]          1.64[a](#tfn1-ceor-10-501){ref-type="table-fn"}     1.50[a](#tfn1-ceor-10-501){ref-type="table-fn"}
  Monthly drug costs[@b9-ceor-10-501],[@b16-ceor-10-501],[@b17-ceor-10-501]   €57.29[b](#tfn2-ceor-10-501){ref-type="table-fn"}   €51.52[c](#tfn3-ceor-10-501){ref-type="table-fn"}
  Annual drug costs                                                           €697.03                                             €626.83
  Assumed proportion of days covered, %                                       100                                                 100
  Assumed current uptake, %                                                   96                                                  4
  Assumed new uptake, %                                                       90                                                  10
  Distribution of exacerbations, % (mean, rate)[@b5-ceor-10-501]                                                                  
  Moderate                                                                    95 (1.56)                                           94 (1.41)
  Severe[d](#tfn4-ceor-10-501){ref-type="table-fn"}                           5 (0.08)                                            6 (0.09)
  Cost of exacerbation management[@b14-ceor-10-501]                                                                               
  Moderate                                                                    €365.78                                             €365.78
  Severe                                                                      €960.18                                             €960.18

**Notes:**

Based on ITT population data;

UC cost calculated as an average drug cost at Price to Public plus Value Added Tax;

Price to Public plus Value Added Tax of FF/VI 92/22 mcg;

Serious adverse events of pneumonia were excluded from the analysis as its incidence was similar between treatment groups in the Salford Lung Study in COPD.[@b5-ceor-10-501]

**Abbreviations:** UC, usual care; FF/VI, fluticasone furoate/vilanterol; ITT, intent to treat.

###### 

Detail of retail prices used for UC arm monthly cost estimation

  Active ingredient                       Brand name                                 Strength and pack size    Cost per pack PTP + VAT (€)[@b16-ceor-10-501]
  --------------------------------------- ------------------------------------------ ------------------------- -----------------------------------------------
  **Inhaled corticosteroids (ICS)**                                                                            
  Propionate Fluticasone                  Flixotide Accuhaler^®^                     500 mcg × 60 doses        €31.47
                                                                                     100 mcg × 60 doses        €14.11
                                          Flixotide^®^                               250 mcg × 120 doses       €31.47
                                                                                     50 mcg × 120 doses        €14.11
                                          Fluticasona Cipla^®^                       125 mcg × 120 doses       €15.74
                                                                                     250 mcg × 120 doses       €31.49
  Budesonide                              Budesonida Pulmictan^®^                    200 mcg × 200 doses       €14.03
                                                                                     50 mcg × 200 doses        €14.03
                                                                                     200 mcg × 100 doses       €28.07
                                          Budesonida Aldo-Union^®^                   200 mcg × 200 doses       €27.04
                                                                                     50 mcg × 200 doses        €14.03
                                                                                     200 mcg × 120 doses       €27.04
                                          Miflonide^®^                               400 mcg × 120 doses       €7.56
                                                                                     200 mcg × 60 doses        €13.33
                                                                                     200 mcg ×120 doses        €20.25
                                                                                     400 mcg × 60 doses        €8.41
                                          Pulmicort Turbuhaler^®^                    200 mcg × 100 doses       €16.84
                                                                                     100 mcg × 200 doses       €16.84
                                                                                     400 mcg × 100 doses       €33.69
                                          Budesonida Easyhaler^®^                    200 mcg × 200 doses       €7.56
                                                                                     100 mcg × 200 doses       €11.11
                                                                                     400 mcg × 100 doses       €20.25
  Beclometasone                           Becotide^®^                                50 mcg × 200 doses        €3.50
                                          Becloforte^®^                              250 mcg × 200 doses       €18.98
  Furoate mometasone                      Asmanex Twisthaler^®^                      200 mcg × 60 doses        €29.07
                                                                                     400 mcg × 60 doses        €51.14
  Ciclesonide                             Alvesco^®^                                 160 mcg × 60 doses        €32.78
  **LABA**                                                                                                     
  Salmeterol                              Serevent^®^                                25 mcg × 120 doses        €35.42
                                          Serevent Accuhaler^®^                      50 mcg × 60 doses         €37.09
                                          Beglan^®^                                  25 mcg × 120 doses        €33.97
                                          Beglan Accuhaler^®^                        50 mcg × 60 doses         €35.61
                                          Inaspir^®^                                 25 mcg × 120 doses        €36.98
                                          Inaspir Accuhaler^®^                       50 mcg × 60 doses         €38.70
  Formoterol                              Neblik^®^                                  12 mcg × 60 doses         €28.33
                                          Formoterol Aldo^®^/Formoterol Stada^®^     12 mcg × 60 doses         €22.54
                                          Foradill Aerolizer^®^                      12 mcg × 60 doses         €28.33
                                          Foradil Neo^®^                             12 mcg × 50 doses         €23.62
                                          Formatris Novolizer^®^                     12 mcg × 60 doses         €26.01
                                                                                     6 mcg × 60 doses          €14.17
                                          Oxis Turbuhaler^®^                         4.5 mcg × 60 doses        €10.63
                                                                                     9 mcg × 60 doses          €21.26
  Indacaterol                             Onbrez Breezhaler^®^                       150 mcg × 30 doses        €50.13
                                                                                     300 mcg × 30 doses        €50.13
  Olodaterol                              Striverdi Respimat^®^                      2.5 mcg × 60 doses        €41.68
  **LAMA**                                                                                                     
  Tiotropium                              Spiriva Handiler^®^                        18 mcg × 30 doses         €49.06
                                          Spiriva Respimat^®^                        2.5 mcg × 60 doses        €47.61
  Aclidinium                              Eklira Genuair^®^                          322 mcg × 60 doses        €47.61
  Glycopirronium                          Seebri Breezhaler^®^                       44 mcg × 30 doses         €47.61
  Umeclidinium                            Incruse Ellipta^®^                         55 mcg × 30 doses         €45.27
  **ICS/LABA fixed-dose combinations**                                                                         
  Propionate Fluticasone/                 Seretide^®^                                25/50 mcg × 120 doses     €41.28
  Salmeterol                                                                         25/125 mcg × 120 doses    €41.28
                                                                                     25/250 mcg × 120 doses    €41.28
                                          Seretide Accuhaler^®^                      50/100 mcg × 60 doses     €41.28
                                                                                     50/250 mcg × 60 doses     €41.28
                                                                                     50/500 mcg × 60 doses     €41.28
                                          Airflusal Forspiro^®^                      50/250 mcg × 60 doses     €41.28
                                                                                     50/500 mcg × 60 doses     €41.28
  Budesonide/Formoterol                   Symbicort Turbuhaler^®^                    80/4.5 mcg × 120 doses    €51.39
                                                                                     160/4.5 mcg × 120 doses   €51.39
                                          Symbicort Forte Turbuhaler^®^              320/9 mcg × 60 doses      €51.39
                                          DuoResp Spiromax^®^/Bufomix Easyhaler^®^   160/4.5 mcg × 120 doses   €51.39
                                                                                     320/9 mcg × 60 doses      €51.39
  Beclometasone/                          Foster^®^                                  100/6 mcg × 120 doses     €51.52
  Formoterol                                                                         200/6 mcg × 120 doses     €51.52
                                          Foster Nexthaler^®^                        100/6 mcg × 120 doses     €51.52
                                                                                     200/6 mcg × 120 doses     €51.52
  Propionate Fluticasone/                 Flutiform^®^                               50/5 mcg × 120 doses      €32.86
  Formoterol                                                                         125/5 mcg × 120 doses     €45.79
                                                                                     250/10 mcg × 120 doses    €71.81
  **LAMA/LABA fixed-dose combinations**                                                                        
  Glycopirronium/                         Ultibro Breezhaler^®^                      85/43 mcg × 30 doses      €86.02
  Indacaterol                                                                                                  
  Umeclidinium/Vilanterol                 Anoro Ellipta^®^                           55/22 mcg × 30 doses      €70.25
  Aclidinium/Formoterol                   Duaklir Genuair^®^                         340/12 mcg × 60 doses     €70.25
  Tiotropium/Olodaterol                   Spiolto Respimat^®^                        2.5/2.5 mcg × 30 doses    €81.49

**Abbreviations:** ICS, inhaled corticosteroids; LABA, long-acting beta-agonists; LAMA, long-acting muscarinic antagonist; PTP + VAT, Price to Public plus Value Added Tax.

###### 

Deterministic sensitivity analyses performed

  Parameters modified                                                            Base-case value/s                                                                       Alternative value/s
  ------------------------------------------------------------------------------ --------------------------------------------------------------------------------------- ---------------------------------------------------------------------------------------
  Adherence to drug treatments (measured with PDC), %                            100 (assumption)                                                                        80--60 (assumptions)
  \% of moderate- to-very-severe COPD patients with a history of exacerbations   With ≥1 exacerbations in the previous year 20.44[@b11-ceor-10-501],[@b13-ceor-10-501]   With ≥2 exacerbations in the previous year 12.62[@b11-ceor-10-501],[@b13-ceor-10-501]
  \% of COPD- diagnosed patients under drug treatment                            45.3[@b11-ceor-10-501]                                                                  78.8[@b12-ceor-10-501]
  Increased usage of FF/VI 92/22 mcg on alternative scenario, %                  Usage on alternative scenario: FF/VI =10 UC =90 (assumption)                            Usage on alternative scenario: FF/VI =20--30 UC =80--70 (assumptions)

**Abbreviations:** PDC, proportion of days covered; FF/VI, fluticasone furoate/vilanterol; UC, usual care.

###### 

Economic model results

  Scenario assessed                                                  Estimated COPD patients for model calculations   Current scenario   Alternative scenario   Potential cost savings obtained with FF/VI   Impact vs base-case results
  ------------------------------------------------------------------ ------------------------------------------------ ------------------ ---------------------- -------------------------------------------- -----------------------------
  Base case                                                          50,522                                           €67,749,536        €67,395,913            €353,623                                     NA
  PDC to 80%                                                         50,522                                           €60,734,844        €60,423,782            €311,062                                     --12%
  PDC to 60%                                                         50,522                                           €53,720,151        €53,451,650            €268,501                                     --24%
  \% of COPD patients having ≥2 exacerbations in the previous year   31,193                                           €41,829,704        €41,611,371            €218,333                                     --38%
  \% of COPD patients under drug treatment                           87,884                                           €117,851,290       €117,236,158           €615,132                                     +74%
  FF/VI usage up to 20% on alternative scenario                      50,522                                           €67,749,536        €66,806,541            €942,995                                     +167%
  FF/VI usage up to 30% on alternative scenario                      50,522                                           €67,749,536        €66,217,170            €1,532,366                                   +333%

**Abbreviations:** PDC, proportion of days covered; FF/VI, fluticasone furoate/vilanterol 92/22 mcg; NA, not applicable.
